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WE CLAIM: 



1 . A device fondetermining frequency of a laser producing an output 
light beam having a laser frequency, comprising: 

a fringe-producing optical element to generate an interference 
pattern from light derived from the output light beam, the interference 
pattern defining a pattern period; 

a detector unifedisposed to detect the interference pattern, the 
detector unit including at least three detector elements disposed to 
detect respective portions of the pattern period; and 

a control unit coupled to receive detection signals from the 
detector unit and adapled to generate a laser frequency control signal for 
controlling the laser frelauency. 



2. A device as recited in claim 1 , wherein the at least three detector 
elements are positioned to detLct different portions of the interference pattern. 



3. A device as recited in claim 2, wherein the different detected 
portions of the interference pattern are separated in phase by approximately 
2kn/n + mrr, where n is the nurnber of detector elements, and k and m are 
integers. 

4. A device as recited in claim 3, wherein the different detected 
portions of the interference pat ern are separated in phase by approximately 
2TT/n. 

of* 

5. A device as recited in claim 2, further comprising additional 
detector elements disposed to ietect similarly phased portions of the 
interference pattern as associated detector elements of he at least three 
detector elements. 



27 



Attorney Docket 980.1 123US01 



6. A cBsvice as recited in claim 1 , further comprising a beamsplitter 
disposed to direc\ light to the fringe-producing optical element from the output 
light beam. 



7. A de'ffice as recited in claim 1 , wherein a position of a bright fringe 
of the interference pattern relative to the detector unit depends on frequency of 
the output light beam. 



8. A device as recited in claim 1 , further comprising a reflector 



disposed between the fringe-producing optical element to direct light from the 
^ I I 

fringe-producing optic^ element to the detector unit. 



^ 9. A device as recited in claim 8, further comprising the laser and 

^ wherein the output light beam is incident on the fringe-producing optical 

element. 

1 0. A devicias recited in claim 1 , wherein the fringe-producing 
optical element is a jon-parallel etalon. 

11. A device as recited in claim 10, wherein the non-parallel etalon 
has substantially flat, non-parallel surfaces. 

12. A device as recited in claim 10, wherein the non-planar etalon has 
at least one curved surface. 

/v. 1 3. A device as recited in claim 1 0, wherein the non-planar etalon is a 



diffractive etalon. 



device a 



14. A ^ice as recited in claim 10, wherein the non-planar etalon is a 
binary etalon. 
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15. A clevic4 as recited in claim 10, wherein the non-planar etalon is a 
Fresnel etalon. 

16. A device recited in claim 1 , wherein the detector unit is 
disposed to detect the periodic interference pattern reflected from the fringe- 
producing optical element 



17. A device as recited in claim 1 , wherein the detector elements are 
illuminated by a single period of the interference pattern. 
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1 8. A device as recited in claim 1 , wherein the detector elements are 
illuminated by more than one period of the Interference pattern. 

1 9. A device as relited in claim 1 , further comprising the laser and 
wherein the control unit is coipled to the laser to control the laser frequency. 



20. A device as recited in claim 1 , wherein the control unit generates 

1 

a signal indicative of laser power from the detection signals. 

21 . A device as recited in claim 20, further comprising the laser, the 
control unit being coupled to tie laser, the control unit controlling laser power 
based on the signal indicative !of laser power. 



^ 22. A device as recited in claim 1 , further comprising a carrier plate, 

the fringe-producing elemei^ wletector unit being mounted on the carrier 
plate. 

23. A device as recit( d in claim 1 , further comprising the laser and a 
collimating element to substantially collimate the output light beam. 
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24. A deiice as recited in claim 23, further comprising a focusing 
element and an output optical fiber, the focusing element disposed in the 
collimated output lignt beam to focus the output light beam into the output fiber. 

25. A devicaas recited in claim 1 , wherein the control unit includes a 
power supply and is coupled to provide electrical power to the laser. 

26. An opticallcommunications system, comprising: 

an optical communications transmitter unit having one or more 

lasers, at least one of the one or more lasers producing a laser output 
\ 

beam and having a wavelength stabilizing unit, the wavelength stabilizing 
unit including | 

a fring^^-producing element to generate an interference 

pattern from light derived from the output beam, the interference 

pattern defining a pattern period, 



a detector unit disposed to detect the interference pattern, 

I 

the detector unit including at least three detector elements 
disposed to detect respective portions of the interference pattern, 
and I 

a control unit coupled to receive detection signals from the 

detector unit aid adapted to generate a laser frequency control 

j 

signal for controlling wavelength of the at least one of the one or 
more lasers, | 

an optical communications receiver unit; and 

an optical fiber communications link coupled to transfer optical 

communications ^gnaJs fro^n the optical communications transmitter unit 

to the optical cod^irjiamp^^ receiver unit. 

27. A device as recited in claim 26, wherein the at least three detector 
elements are positioned to detect different portions of the interference pattern. 
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28. A dfevice as recited in claim 27, wherein the different detected 
portions of the interference pattern are separated in phase by approximately 
Ikn/n + nm, wher^ n is the number of detector elements, and k and m are 
integers. 

29. A devi^ as recited in claim 28, wherein the different detected 
portions of the interference pattern are separated in phase by approximately 
2TT/n. 



30. A device\as recited in claim 27, further comprising additional 
detector elements disposed to detect similarly phased portions of the 
interference pattern as associated detector elements of he at least three 
detector elements. 



31 . A system as recited in claim 26, further comprising a series of 
fiber amplifiers disposed on the optical fiber communications link, the series of 
fiber amplifier including al least one fiber amplifier unit. 



32. A system as recited in claim 26, wherein the optical 
communications transmission unit includes at least two lasers operating at 
different wavelengths and ^further comprising wavelength division multiplexing 
elements to combine light output from the at least two lasers to produce a 
multiple channel optical communications signal coupled to the optical fiber 
communications link. 




33. A system as riecited in claim 32, wherein the optical 
communications receiver urnit includes wavelength division demultiplexing 



elements to separate the multiple channel optical communications signal into 
signal components of different wavelengths and further includes channel 
detectors to detect respective signal components. 
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34. A stabilised frequency laser device, comprising: 
a laser generating an output light beam; 

an optici il element that generates an interference pattern from 
light derived fro n the output light beam, the interference pattern defining 
a pattern period: 

a detector unit disposed to detect the interference pattern, the 
detector unit including at least three detector elements disposed to 
detect respective portions of the interference pattern; and 

a control unit coupled to receive detection signals from the 
detector unit andlcoupled to the laser to direct a laser frequency control 
signal to the lasen for controlling the operating frequency of the laser. 

35. A device as recited in claim 34, further comprising a housing, the 
laser, optical element anil detector unit being disposed WAhm the housing. 



36. A device aslrecited in claim 35, further comprising a temperature 
control unit disposed within the housing to control temperature of the laser, the 

control unit being coupled to the temperature control device to control operation 

I 

of the temperature control unit. 



37. A device as recited in claim 34, wherein a position of bright fringe 

of the interference pattern relative to the detector unit is dependent on 

I \ 

frequency of the outputfam beam. 




38. A device as recited in claim 34, wherein the detector elements are 
separated by approximately P/n, where n Is the number of detector elements 
and P is the pattern perpd. 

39. A divice as recited in claim 34, wherein the optical element is an 
etalon having ndwarallel surfaces. 
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40. A devifce as recited In claim 34, wherein the detector unit is 
disposed to detect t^e periodic Interference pattern reflected from the optical 
element. 

41 . A devic^ as recited In claim 34, wherein the detector elements are 
illuminated by a singia period of the interference pattern. 
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42. A device bs recited in claim 34, wherein the detector elements are 
Illuminated by more than one period of the interference pattern. 

43. A device as recited in claim 34, further comprising a collimating 



element to substantiallv 



element and an outpi 



collimate the output light beam from the laser. 



44. A device as recited in claim 34, further comprising a focusing 



)ptical fiber, the focusing element disposed in the output 



Q I light beam to focus tiyfemput light beam into the output fiber. 



45. A device 
power supply and is 



as 



recited in claim 34, wherein the control unit includes a 
coupled to provide electrical power to the laser. 
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